Dart Aerospace 
t. 


Process Sheet 


:=:::::.. 
..• =:::::::;:=============================== 
~: 
Friday, 17/10/2008 12:42:27 PM 


User: 
Julie Dawson 


as- 


~.. 
Urn:' 
Each 
Qty: 
: 05/11/2008 


: LUG 
Drawing Name 


.: MACHINEDPARTS 


5.0. No. 


Type 


Part Number 
: 02888 
Drawing Number 
: 02888 REVA2 


Project 
Number _~~~/A 
Drawing Revision .~: 
A 


Material 
. 
Due Date 
;-:}-I-) -(j-<g .-(0-, ./'1== 


: Est. 
C- 
00.06.22 
RemovedPlO for powdercoat EC 


: CU-DAR001 Dart HelicoptersServices 
: 42714 


: 11683 


:17/10/2008 


: NC 
: / / 
: 40733 


Written By 


Checked & Approved By 


Comment 


Customer 
Job Number' 


Estimate Number 


P.O. Number 
This Issue 
; 
H 
Prsht Rev. 
~ 
First Issue 


Previous Run 


Additional Product 


Job Number: 


1I11II11111111111111111111111111111 


2,0 
M,A 
Or./O 22 


111111111111111 


1111111111111111111111111 


BAND SAW 


Batch M laZ/13? 


Description : 


6061.T6 Bar 2.50 x 3,50 
" 1 


4.3313 f(s) 


Machine Or Operation: 


M6061T6B2500X03500 


1111111111111111111111111 
d, < ' 


Comment: Qty.: 
0.3938 f(s)/Unit 
~.t:otal: 


6061-T6 Bar 2.5" x 3,5" 
~~{f 


Material: 3.5" x 2.5" bar 6061-T6 


BAND SAW 


1111111111111111111111111 


Seq.#: 


1.0 


Comment: BAND SAW 


Cut blanks 4.20" long 


( Grain along 4.20" ) 


3,0 
HAAS1 


~ 
I111111111111111111111111 


HAAS CNC VERTICAL MACHINING #1 
jJ, A 
0'1 fa 2.2. 


1I111111111111111111 


Comment: HAAS CNC VERTICAL MACHINING #1 


Machine as per folio D2888 


Deburr and Tumble 


4,0 
aC2 


1111111111111111111111111., 
:ii. 


Comment: INSPECT PART~AS:THEY,~OME 
OFF,MA~~INE' 


,5,0 
aC8 
,'.... 
;:'. 
)'~(. 
'S'ECOND CHECK 


1111111111111111111111111 
'\'. 


Comment: SECOND CHECK 


Page 1 
.Form: rprocess 


- . 
W/O: 
WORK ORDER CHANGES 


Date 
Qty 
Approval 
Approval 
, "DATE 
STEP 
PROCEDURE 
'CHANGE 
By 
Chief Eng / 


(. 
Prod Mgr 
QC Inspector 


,. 


~~.>}- 
I~'> 9art Aerospace 
Ltd 


Part No: 
PAR #: 
_ 
Date: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
----1 
Sate: 
_ 


NCR: 
~ 
WORK ORDER NON-CONFORMANCE 
(NCR) 


'" 


Descript~ontlNC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
~ption 
. 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
..: 
Date 
&) 
£}, 
(f 
r7~'> 
'---" 


. 
NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Date: 
~. 
Friday, 17/10/200812:42:27PM 


!Jser:' 
Julie Dawson 
. 
Process Sheet 
jY. 


Customer: 
CU-DAR001 D~rtHelicoptersServices 
' 
Drawing Name:LUG 


Job Number: 42714 
Part Number: 02888 . 


Job Number: 
1111I111111111111111111111111111111 


. 
. 
Seq. #: 
Machine Or Operation: 
, 
Description: 
. 


6,0 
' 
HAND FINISHING1 
HAND FINISHINGRESOURCE#1 


1111111111111111111111111 


Comment: HAND FINISHING 
RESOURCE 
#1 


Acid etch and Alodine as per OSI 0054,1 


7.0 
POWDERCOATING 
POWDERCOATING 


I111111111111111111111111 
I1111I1111111111111111111 


Comment: POWDER COATING 


Powder Coat White Gloss (Ref: 4.3,5.1) as per OSI 0054,3 


I111111I11II111111111111111111 


Lt. [)ttfJl1 


Comment: PACKAGING 
RESOURCE 
#1 


Identify and Stock 


location:J:QD 


10,0 
QC21 


8,0 
QC3 
INSPECTPOWDERCOAT/CHEMICALCONVERSION 


1111111111111111111111111 
I111111111111111111111111 


Comment: INSPECT POWDER COAT/CHEMICAL 
CONVERSION 
. 
0 
~ 
,{ 
(:) ./ 
2.-tJ 


9,0 
PACKAGING1 
PACKAGINGRESOURCE#1 


111111111111111111111I111 
1111111111111111111111111 


START TIME: 
7: '1) 


OVEN TEMPERATURE: 
3 ZO° 


FINISH TIME: 
8~J~ 


111111111111111111111111111111 


Comment: FINAL INSPECTIONIW/O 
RELEASE 


Job Completion 
111111111111111111111111111111111111111II I111 


Page. 2 


-- 


Form: rprocess 


Dart Aerospace 
Ltd 


W/O: 
.. 
WORK ORDER CHANGES 
•.-~ 
r 
- 
; 
Approval 
DATE 
STEP 
. PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng I 
Approval 


p •••• 
Prod Mgr 
QC Inspector 
. 
- 
. 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


\ 1 
4 
,.760 
'kA. 
?e~~"1 
up 
A c((pkb/e..., 
~l+J 
C(? 
0#'7 
-. 
Z;;#~ 
r, (,:07- 


~I' 
~ 
cfG40 :Vi 
t.>&. tu-vt 


~~ 
]..,,/ 
,(,/ 
(Lc.~ 
\~ 
g.o 
al j)'-fL.. 
~l 
~Yt.--" 
, 
(j) 
ACG{.~lQ., 
M(rS/l~S' 
~ f" 
ry G 


Q(;~~ 
\.-~ b.-r<l . 
• 
~~ 


~\()\1-~ 
~ 
~~r;"'"~\- ~.'bbC" 
. ~~ 
4- 5(~~1 
shll ,V) A,'viZ- 
(Ii 


~c., ~ 
~~. 
~\..~ 
~~~i- 
5<-~ dt,"-\Gl<.), 
'6-0 
SR 
~~~1J' 
.:\ 
. 
, 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


1 


DART AEROSPACE LTD 
Work Order: 7:::{ '-;)1/4- 


Description: 
Lug 
Part Number: 
D2888 


Inspe~tion 
Dwg: 02888 
Rev:A2 
Page 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
o First Article 
D Prototype 


Drawing 
Actual 
Method of 
Tolerance 
Accept 
Reject 
Inspection 
Comments 
Dimension 
Dimension 
~ 


00.386 
+0.005/-0.000 
...187 
- . 


00.88 
+/-0.030 
.,n, 


0.063 x 45 
0 
+/-0.010 
dd,,1,'t 4S" 


4.06 
+/~0.030 
yl.p~ 


QlO.760 
+0.005/-0.000 
1':~~1 


3.48 
+/~0.030 
7.1~> 


2.500 
+/-0.010 
;).IS6V 


2.75 
+/-0.030 
;],.'1> 


0.438 
+/-0.010 
.IJY 


0.080 x 45 
0 
+/-0.010 
,t5rrJ- 


" 
/"g--S 
1.85 
+/-0.030 


1.000 
+/-0.010 
/,00< 


0.425 
+/-0,010 
.;tI-~ 


0.030 x 45 
0 
+/-0.010 
..,t?? )it' o/{ 
-. 
1.875 
+/-0.010 
I, ~71{ 
. 


0.375 
+/-0.010 
o"~ 7)- 


RO.25 
+/-0.030 
l,?rS. 


1.29 
+/~0.030 
1', "J.-.q 


0.414 
+/-0.010 
'I </ / V 


3.41 
+/-0.030 
~,.ft) 


Measured by: 
Audited 
by: 


Date: 


Prototype 
Approval: 


Date: 


N/A 


N/A 


H:\FORMS\Quality 
Assurance\approved 
QA\FAI 
revD 


\:.. 


REV. A 


SHEET 1 OF1 


SCAlf 


1:1 


,3.41' 
(REFy; 
) 


DART AEROSPACE 
LTD 
HG!ICESlIUR'f. 
OHTARIO. 
CNW». 
DART 


0.79 
(REF) 
1.29 


CHAMFER 0.030x45° 


.~, 
• 
DRAWING NQ. 
. ;, 
,..... 
'D2888 


1.85 
(R~F), 


!' 
SECTIONA~A 
SCALE 
./1":1 


R1.63 


RO.25 


CHAMFER 
0.030x45° 


0.425 
(TYP) 
1.000 . 


1.875 


. 
','",' 
, 
• 
i., ,: 
f:,;,. 
. 
~l 
MATERIAL:6061 ~r6" (OO-A-t"'1200/8 OR OQ-A-250/11 
OR 
QO~A'.2Q5./8)., 
fi 
, 
l,.'. 
FINISH: ACID ETCH,AND ALOOINE PER DART aSI 005 
4.1 
. pbWDER'."C'OAT 
WHITB{4.35.tt~ 
PER 
DART OSI 005 
4.3 
BREAK UNMARKED EDGES d.bl0 
'TO '0.020 
'" 
~ 
TOLERANCESA~EP'ER., 
DARTt QSI'OlBUf\iLESS 
OTHERWISE NOTED' 
I 
\99.06.21 
NEW ISSUE',- 


DRAWN BY 
,'. 


,i' 
(j7 


IL. 


II 
piN 


CHAMFER 
0.063x45° 


R1.13 


I _ 


.. 
I 


(/>0.88 (TYP 2 PLACES) 


A 


4,.06 
(REF)----- 


2.500 


3.48 


••• 
••• 


I ... 


-1- 
./ 
"- 
./ 
"- 
I 
"- 
/ 
I 
" 
- -l--~-~-------------~-~-J--f-~ 
I 
I 
I 
__ 
L 
L_~~- 


I 
I , 


Copyright 
1999 
by DART AEROSPACE LTD 


0.438 


1.1 


O.080x45° 
CHAMFER 


(/>0.386 +8.-889 
(TYP 2 PLACES) 


16.2" 


& ~OOO'.03~ 


ENGRAVEDART PART 
NUMBER AND BATCI I 
NUMBER.IN THIS AREA 
ON SODOM SURFACE 


r 


" 


.~ 
, 


f 


---'.~- 


it •.•• 


',.~. 
\ :: 


.. 


,~..."" 


..~' 


DART AEROSPACE 
LTD. 
SR-412-666 
Page 
5 of 11 


3.0 Geometry 
and Loads 


3.1 Geometry 


The lug mounts to the inboard aft saddle 
(and thus the crosstubes) 
which are set at a 50 
degree angle (value "theta"). 
A force F is applied to the lug at the 0.750" diameter 
hole (pin 
location). 
Misalignment 
of the saddles 
would result in an eccentric 
loading of the lug. 
A one 
degree 
maximum 
angle of misalignment 
(value "ecc", this corresponds 
to approximately 
2 
inches of misalignment) 
will be assumed. 
The reaction force of the saddle due to the eccentric 
force occurs at 28.5 degrees 
(value "gamma") 
wrt the X-V plane (per figure 1), with a moment 
arm "d3" wrt the bolts. 
These values are shown in figure 
1. 


SF= 
1.5 
FF= 
1.15 


ecc := 1.deg 


theta 
'= 50.deg 
gamma 
= 28.5.deg 


d1 := 2.500.in 
d2 := 1.500. in 
d3 := 1.014. in 
L := 3.10.in 
w := 0.291-in 
Dcp := 0.750.in 
tcp := 0.437.in 
ecp := 0.750. in 
Deb := 0.375.in 
-7 tcb := 0.360.in 
k>~5 D(1,I) 
ecb := 0.250.in 


FIGURE 
1: Geometry 
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Pin and Bolt centers 
Moment Arm of Saddle Reaction 
wrt Bolts 
Length of lug contacting 
saddles 
Width of Lug area contacting 
saddle 
Lug pin hole diameter 
Lug thickness 
at pin hole 
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Lug edge distance 
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5.4 Bending 
Failure of the Lug at section A-A (refer to Figure 1) 
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L = 3.100 'in 
tcp = O'in 


:= ~.L.tcp3 
12 


d2 = 2'in 
M= 
F.sin( 
ecc).d2 


fb= 
M.tcp 
2.1 


MS4a= 
Fcy - 
1 
fb 


MS4b= 
Fcu 
- 
1 
SF.fb 


fb = 1373 'psi 


MS4a = 20.85 


MS4b 
= 16.17 


Length of Lug contacting 
saddle 
Lug thickness 
at Pin arm 


Moment 
of Inertia of Lug section 


Moment 
arm about section 
Moment 
about section 


Bending 
Stress in section 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


5.5 Bearing 
Failure of the Lug at the Bolt Holes 


Dcb = O'in 
tcb = O'in 


Bolt hole diameter 
Lug base thickness 


Fbsmax 
= 1667.4 'Ibf 


Abb := Dcb.tcb 


fb b= 
Fbsmax 
y 
Abb 


MS5a 
:= Fbry2 
- 
1 
fbyb 


MS5b := 
Fbru2 
- 
1 
SF.fbyb 


Abb = 0'in2 


fbyb = 12351 'psi 


MS5a = 1.28 


MS5b = 0.88 


Force per Bolt Hole 


Bearing Area (at bolt) 


Bearing Stress (at bolt) 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


5.6 Shear Failure of the Lug at the Bolt Holes 


ecb = O'in 
tcb = O'in 


Asb= 
2.ecb.tcb 


Fbsmax 
fsyb- 
Asb 


MS6a ,= Fsy 
- 
1 
fsyb 


MS6b ,- 
Fsu 
- 
1 
SF.fsyb 


Asb = 0'in2 


fsyb = 9264 .psi 


MS6a 
= 0.74- 
MS6b 
= 0.37 


~ 


Lug edge distance 
at bolt holes 
Lug thickness 
at bolt holes 


Shear Area (at bolt) 


Shear Stress (at bolt) 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 
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5.7 Tensile 
Failure of the Lug at the Bolt Holes 
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ecb = O'in 
tcb = 0 'in 


Atb 
= 2. ecb. tcb 


Fbsmax 
ftyb- 
Atb 


MS7a 
:= Fty 
_ 1 
ftyb 


MS7b- 
Ftu 
- 
1 
SF.ftyb 


Atb = 0 'in 
2 


ftyb = 9264 . psi 


MS7a = 2.02--- 
MS7b = 1.37--- 


Lug edge distance 
at pin hole 
Lug thickness 
at pin hole 


Tensile Area (at pin) 


Tensile Stress (at pin) 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


5.8 Tensile 
Failure of the Bolts 


MS8a:= 
Ftyb 
- 
1 
Fbtmax 


MS8b 
Ftub 
- 
1 
SF. Fbtmax 


MS8a = 2.77--- 


MS8b = 2.28 
---" 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


5.9 Shear Failure of the Bolts 


MS9b 
Fsb 
- 
1 
MS9b = 1.69 
SF.Fbtmax 
Margin of Safety (Ultimate) 


5.10 Compressive 
Failure of the Lug 


The reaction force (Fsad), which is due to the eccentricity 
of the applied force, causes 
compression 
of both the lug's outer flange and the area contacting 
the saddle (see figures 
1 & 


2). 


w = 0 'in 
L = 3 'in 


Alug= 
w.L 


fcy= 
Fsad 
Alug 


MS10a= 
Fcy - 
1 
fcy 


MS10b:= 
~ 
- 
1 
SF.fcy 


Alug = 1 'in2 


fcy = 148 'psi 


MS10a = 201.56 


MS10b 
= 158.16 


Width of Lug area contacting 
saddle 
Length of Lug area contacting 
saddle 


Area of Lug contacting 
saddle 


Compressive 
Stress on area 


Margin of Safety (Yield) 


Margin of Safety (Ultimate) 
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